Abscisic acid is involved in brassinosteroids-induced chilling tolerance in the suspension cultured cells from Chorispora bungeana.
The objective of this study was to investigate whether abscisic acid (ABA), a second messenger in chilling stress responses, is involved in brassinosteroids (BRs)-induced chilling tolerance in suspension cultured cells from Chorispora bungeana. The suspension cells were treated with 24-epibrassinolide (EBR), ABA, ABA biosynthesis inhibitor fluridone (Flu) and EBR in combination with Flu. Their effects on chilling tolerance, reactive oxygen species (ROS) levels and antioxidant defense system were analyzed. The results showed that EBR treatment markedly alleviated the decrease of cell viability and the increases of ion leakage and lipid peroxidation induced by chilling stress, suggesting that application of EBR could improve the chilling tolerance of C. bungeana suspension cultures. In addition, similar results were observed when exogenous ABA was applied. Treatment with Flu alone and in combination with EBR significantly suppressed cell viability and increased ion leakage and lipid peroxidation under low temperature conditions, indicating that the inhibition of ABA biosynthesis could decrease the chilling tolerance of C. bungeana suspension cultures and the EBR-enhanced chilling tolerance. Further analyses showed that EBR and ABA enhanced antioxidant defense and slowed down the accumulation of ROS caused by chilling. However, Flu application differentially blocked these protective effects of EBR. Moreover, EBR was able to mimic the effect of ABA by markedly increasing ABA content in the suspension cells under chilling conditions, whereas the EBR-induced ABA accumulation was inhibited by the addition of Flu. Taken together, these results demonstrate that EBR may confer chilling tolerance to C. bungeana suspension cultured cells by enhancing the antioxidant defense system, which is partially mediated by ABA, resulting in preventing the overproduction of ROS to alleviate oxidative injury induced by chilling.